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* Health Management Program n 

.'J*. 'J RELATED APPLICATIONS 

This application claims priority of ™ 

Serial No. 08/975.243 fil ed 6n 11/21/9 , ^cation 
application Serial No. ZZZ ^^^^ 
application is also related to 12/23/96. Thls 

titled "Multi-user Remote Hea ltn T^T^ ' 
~ app lications are ^^^1^ ^ 

Thp ' i-> "ELD . OF THE INVENTION ■ 

The present invention relates generally to 

systems, and in particular to * rem ° te Storing. 

' 2 » ^i^4 t ^ ^~« reward system for 

n a heal th management program. 

BACKGROtTOD °f THE INVENTION 

Programs are particularly great for c^Z^T^f. 
as those suffering from diabetes or astT k ^trents, such 
diseases on a daily basis . ZZr T' ^ ^ 

self -care programs is Ho " eve r. the success of these home 

Plan for his or her disease. Prescribed treatment 

effect of most disea^ «tect.. The expected 

«>« healthcare iasaas can h. *«~~. Of .pours., 

. ^ ay that he or she will be 
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motivated and encouraged to comply with a prescribed treatment 
plan J * 

A patient's lack of motivation to comply with a treatment plan 
5 also limits the ability of a healthcare provider to aid the 

patient in treating . his or her disease. Many treatment plans 
require daily monitoring of a physiological condition of the 

patient, such as blood glucose concentration in diabetes, peak 
flow rates in asthma, and blood pressure in .hypertension. Since 
10 the patients themselves monitor their conditions in outpatient 

/programs, the healthcare provider is often limited to learning 
each patient's status strictly through patient- initiated events, 
whether an emergency visit or a phone call to tell the provider 
the patient's latest medical data. Even with the current 
15 availability of remote monitoring devices that store and transmit 
medical data from a patient's home to a medical clinic, the 
provider must still wait for medical information whose arrival 
depends on the patient's initiative, 

20 As a result, the majority : of the provider's time when caring for 
patients with chronic medical conditions is spent with the 
patients who are the. most motivated and eager for treatment, while 
the greatest medical needs remain with the less motivated patients 
who do not visit the provider or transmit their medical data. 

25 These less motivated patients often develop urgent medical needs 
that could have been prevented with proper compliance with their 
prescribed treatment regimens. Consequently, the cost of treating 
their diseases is much higher than one might expect given the 
sophistication of current medical monitoring devices. 

30 

Interactive home healthcare monitoring systems are described in 
U.S. Patent Nos. 5,390,238 issued to Kirk et al. on February 14; 
1995, 5,434,611 issued to Tamura on July 18,. 1995, and 5,441,047 
issued to David et al. on August 15, 1995. One disadvantage of 

35 these systems is that they either require a patient to call in to 
a central facility to be monitored or require the central facility 
to call the patient according to a rigid monitoring schedule. In 
addition," these monitoring systems do not provide a patient with 
any incentives. As such, it is unlikely a patient will make use 

4 0 of them regularly. 
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U.S. patent No s 

consumer eateries which the user prefers n o C ° UP ° nS *» 
S 5.502,636 by elaffce describes a persona^ ^ ^ 

Pressing system which gives ^ers ^ derating ^ 

.. consumer profiles, u s P " ent T ^ ° n their 

describes a method and apparatus for print^c ^ ^ Remillard 
a user to select the coupons or 1 ^ich allows. 

" - wants. The chos J ~ ™ formation he or 

central , ac , lity Md then ^ J r th ^™ «• Pointed a, a 
not include, any sort of health, management proor" 6 *> 
• for receiving the coupons, however. ^ M reason ' 

15 Holne -l»3ed computerized reward systems arp ;>1 „ 

Patent Nos. 5 ,034,807, 5428.752 ^ in D " S - 

Kohorn. These inventions taXen to li 5 ' 249 >°** **Von 

method for evaluating a user ^ reZ " « ^ and 
^ Programs are broadcast to a wL e 2% P ™ 9 ~-- 

20. Users can then enter in their res^L ° aUdieBCe °* — 

via a keyboard or other i h ::: n ;;7 nses . to the broadcast 

responses are . ^ tr ^Z t o ^ 

Reward, such as a .cou P on:irrprr e rL r r Vin9 Stati - 
^ printer located in the user's home. fr0m a 

^jr^- - — 

this invention cannot be ef f eet . , T storing systems, 

— it is not ind"ii~L: s t f r heaithcare ~ 

30 different diseases or conditions Z t 7^ 

at one time to all u . \' ^broadcast program is sent 

a11 users who have the a wuV, . ■ 
program. Thus a u « f k v ability to receive the 

S5 individual viroe, „ , "Mllcnlt to customize to the 

=*o» to ,„ di^tic . diateteS I* 

» «,.,. ^sr.2" It , - u ,!r "~" d in «-* 

expensive and unwieldv Tt- , ' WOuld *« Prohibitively 

. — — ^ — — — 
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Finally, in this invention, the transmitting station determines 
. when the programs are broadcast, which is inconvenient to the 
user. It is much more convenient for the user to be able to view 
and/or hear .a program when he or she wants. 
5 ' • 

OBJECTS AND ADVANTAGE S OF THE INVENTION 
In view of the above, it is an object of the present invention to 
provide a computerized reward system for encouraging an individual 
to- participate in a customized health management program. It is 

10 another object of the present invention to provide a computerized 
reward system for encouraging an individual to participate in a 
customized health management program. Another object of the 
present invention is to provide an individual with a remote 
apparatus for use in a customized health management program which 

15 offers a reward. Another object of the present invention is to 
provide an individual with a DTMF telephone for use in a 
customized health management program which offers a . reward. 
Another object of the present invention is to provide an 
individual with a multimedia processor for use in a . customized 

20 health management program which offers a reward. A further object 
of the present invention is to provide an individual with a data 
card for 1 use. in a customized health management program which 
offers a reward. 

25 These and other objects and advantages will become more apparent* 
after consideration of the ensuing description and the 
accompanying drawings. 

SUMMARY 

30 The present invention is a computerized reward system for 
encouraging participation in a health management program. The 
system comprises a monitoring means for collecting compliance data 
on an individual participating in the health management program, 
memory means for storing the compliance data, evaluation means for 

35 comparing the compliance data with evaluation criteria to 
determine . whether or not the individual is compliant, and a reward 
to be given to the individual who is deemed compliant. 

The system includes a script generator for generating a customized 
40 script for each individual participating in the health management 
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program. The system also includes a scrint , 

the custom script to :the ^ ^'^ 

includes a database for stor lna th " 1 " fu ^r 

the script assignments/ - —omized script pr0grains ^ 

5 

The memory means of the sv^o™ • ^ 

l ° Th « >«Vi*»l participates in' the heal,,, 

- if • ««at* ly plogtmmJ)U "T 3 "** ">«-: •» 

which the individual can enter in ■ synthesizer with 

Ler m answers »--u 
5 apparatus connects to the Wim, questions. The 

c^un'ication m eans. sucn as a ^ P t>n server lby . a 

The apparatus also contains devS ^ ^ * ^ 

to - .printer and a n-onitoring dev Lf s uch ^ 
meter. ; V1Ce ' su <* as a blood glucose 

In another einbcKSiment- 

interactive tele £ one' call TT" 9 ^ • 

^ers c^l ian P ce ^ « ^ * ^ ~* 

embodi^nc. the computerized rewarJ tele P h ^- In another 

— the indiv^ xr 0 ; y ;r inciudes educati °° ai 

res^nds to the educational JZZ IZ' ^ ^ 
individual's, responses, and coLlW* „ the 
. database. .ccnplxance status can be stored in a 

The reward given to the compliant individual 

electronic reward credited to a data card ' C ° UP ° n ' 

-edited to the individual's account at ' " ^ 
institution or retail account. Participating financial 

— > is a bloc diagra, ^ -sent Mention. 

cedents of the system, of ^ of. the 
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Fig- 3 is a perspective- view of a remotely programmable 

apparatus of the system of Fig. 1. . 
Fig . 4 is a block diagram illustrating the components of the 

apparatus of Fig. 3- 
5 Fig. 5A is a script entry screen according to the = preferred 
. embodiment of the present invention. 
Fig. 5B is a continuation of the script entry screen of Fig. 
5A. ' 

Fig- 6A is. a listing of a sample script program according to 
' •■*' the preferred embodiment of the present invention. 

Fig. 6B is a continuation of the listing of Fig. 6A. 
Fig ". 7 is a sample script assignment screen according to the 

preferred enfcodiment of. the invention. 
Fig. 8 . is a sample question appearing on the display of the 
15 apparatus of Fig. 3. 

Fig. 9 is a sample prompt appearing on the display of the 

apparatus of Fig. 3. 
Fig. 10. is a sample congratulatory message appearing on the 

display of the apparatus of Fig . 3 . 
Fig. 11 is a sample instruction appearing on the display of the 

apparatus of Fig . 3 . 
Fig 12 is a sample coupon printed by the present invention. 
Fig. 13 is a sample report displayed on the workstation of Fxg. 

25 Fig 14A is a flow chart illustrating the steps included in the 
monitoring application executed by the server of Fxg. 1 
according to the preferred embodiment of the present 
invention. 

Fig 14B is a continuation of the flow chart of Fig. 14A. 
30 Fig. 15A is a flow chart illustrating the steps included in the 
script program of Figs. 14A and 14B. 
Fig. 15B is a continuation of the flow chart of Fig. ISA. 
Fig ISC is a continuation of the flow chart of Fig. 15B. 
Fig 16 is a perspective view of the remotely programmable. 

apparatus according to the second embodiment of the 
present invention. 
Fig 17 * is a sample message appearing on the display of Fig. 3. 
Fig. 18 * is a sample pre-printed coupon to be validated using 
. the present invention. 
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Fig. 19 
Fig. 20 
5 Figl 21 
Fig. 22 
Fig. 23 

10 

Fig. 24 
Fig. 25 
15 Fig.; 26A 



is a block diagram illustrating the exponents of th. 
apparatus of Fig . 16. . • he . 

is a block diagram of the networked system accord 

third embodiment . of the present iLli! ^ 
» - block diagram illustrating the interaction of th 
components of the system of Fig 20 ' he 

i»_a block diagram illustrating the components of the 
multimedia processor of Fig. 20. ' f the 

is a plan specification screen used in 

Fig. 20. ' in the system of . 

is apian assignment screen.' used in the system of Fig, 

'is a sample compliance questionnaire used in th. , 
of Fig. 20. ■ system 

is a flow chart illustrating the steps included in th 
- application executed by the ser^^ 
, 20 according to the preferred embodiment of Z 
present invention the 

- it 7 i; i z"T tlon of ^ fi ° w cWt - — • • 

the f 1 IT ° f ^ netwo ^ s^tem according to 
the fourth embodiment of the invention ° 

Plan specification screen used in the system of ' 

is a flow chart , illustrating the steps included in the 
-nitormg application executed by th, server of ^ 
28 according to the preferred embodiment of tne 
present invention. Me 

is a continuation of the flow chart of Fig 29A 
-a block diagram illustrating the fifth e^diment of ' 
the present invention. 

Zrlt'Z^ f 1UStratln9 StePS include ^ ^ the 
script program of Fig. 30. 

DETAILED DESCHIPTION 

of the present invention. However 7t till t Standing 
'0 ordinary skill in the art that tl, apparent to one of 

that^ these specific details need not be 



Fig. 28 
Fig. 29A 



Fig. 29B 
Fig. 30 
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used to practice the invention. In addition, this invention is 
described for as a home healthcare monitoring system. However.,, it 
can also be used as any sort of customized monitoring system. 

5 Figs. 1-15 shows the preferred embodiment of the computerized 
reward system. As shown in Fig. 1, networked system 40 includes a 
server 42, a workstation 44, and at least one patient station 47. 
It will be apparent to one skilled in the art that server 42 may. 
comprise a single, stand-alone computer or multiple computers 

10 distributed throughout a . network.. Workstation 44 • can be any 
computer or network computer or means, of viewing web-based 
prpgrams residing on server 42. Server 42, workstation 44, and 
patient station 47 are connected by a communication network 4^6. 
Communication network 46 can be any means which allows information 

is to be passed from one device to another, such as a telephone 
network, a cellular network, a wireless network, or the internet. 

Patient station 47 comprises a remote apparatus 48, a coupon 
printer 54, and, optionally, a monitoring device 50.. Remote 

20 apparatus 4 8 is designed to interact with an individual in 
accordance with a. script . program sent from server 42. Remote 
apparatus 48 can display compliance questions sent from the server 
42 to an individual, receive responses to the compliance 
questions, and send them back to server 42 to be evaluated. 

25 Remote apparatus 48 has a printer jack for connecting to printer 
54. In an alternative embodiment, printer . 54 can be integrated 
into remote apparatus 48. Remote apparatus 48 can thus send 
information from server 52 to printer 54 to be printed for the 
individual. Remote apparatus 48 also has a device jack which 

30 allows it to upload information, such as a individual's 
physiological measurements from a monitoring device, and send the 
information to server 42. Remote apparatus 4 8 is described in 
more detail below and in Figs. 3 and 4. 

35 Coupon printer 54 is designed to print coupons if the individual 
is deemed compliant by the health management program. Coupon 
printer can be any sort of printer, such as a calculator or 
cashier tape printer, a thermal printer, or a laser printer. The 
type of printer used is dependent on the type of coupon to be 

40 printed out by system 40. For example, a coupon which consists of 
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M .iphin^ii co* can be printed out by . cashi „ p 

printed out by a laser printer, CCT1 po„ printer 54 e • 
, ^ — *™ « * • steward eeJ^t^eleTr iCat, ° 
A monitoring device 50 can also be attached to r*nr* 

z,:r -°t device 50 is ^:~ u : 

physiological condition of the individual, record " 
measurements, and transmit the measurements to remote apparatus 48 

ustdls 3 S T COnneCti0n ^ 5? " ' %e — remits cal J 
used as compliance data. Examples of. suitable monitoring deuces 
-elude blood glucose meters, respiratory f low meter! . ^ 
pressure cuffs, electronic weight scales, and pulse rate monitorf 
Such motoring devices are well known in the art. The ^ 
». type of monitoring device provided to each individual is dependent 
upon the individual., disease. Por example, diabetic ^idual 
are prided with blood glucose meters for measuring blood g^ose 
concentrations, asthmatic _ 

ILTvSuT £1 ° W meterS meaSUrin9 ^ fIOW — ' -verweig^ 

individuals are provided with weight scales, etc! 

Although Pig. a;shows remote apparatus 4e coupQh ^ 

monitoring devace 50 as three separate components, they can be 

Placed m the same housing. m addiMnr, ! 

stations u addition, only two patient 

oTZl 7 ■ ^ " t0 ^ ^ systen, 40 

Z,^ s ^^° f ^^- ^ - any n^er of 

Fig. 2 shows server 42. workstation 44. and remote apparatus 48 
« greater detail. Server 42 includes a database 58 for storing 

he'r health mana9Gment customized 
^tuTT^ ^ **°**»* 60 executed by remote 

^ COmmUniCate questions to the 

-divadual. receive answers 62 to the questions. collect 
monitoring, device measurements 64. and transmit answers 62 ^ 
measurements 64 to server 42. Database 58 is also designed to 
store reuses 62 and measurements 64. Database- 58 further 
-eludes a look-up table 66. Table 66 contains a " l ist of ^ 
individuals participating in the health management program £ 
for each individual, a unique identification code. and a respective 
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pointer, to customized health management script programs 6 0 
assigned to the individual. Each remote apparatus 48 is designed 
to execute assigned customized health, management script programs 
60 which it receives from server 42. 

Figs. 3 and 4 show the structure of each remote apparatus 4 8 
according to the preferred embodiment. Referring to Fig. 3, 
remote apparatus 4 8 includes a housing 84. Housing. 84 is 
preferably sufficiently compact to enable apparatus 48 to be hand- 

0 held and carried by an individual, but can also be a fixed device 
such as a television set top. Remote apparatus 48 also includes a 
display 86 . for displaying compliance questions and prompts to the 
individual. In the preferred embodiment ,' display 86 is a liquid 
crystal display (LCD) , In an alternative embodiment, display 8 6. 

15 is a television set. 

Four, user input buttons 90A, 90B, 90C, and 90D are- located 
/adjacent display B6.. User input buttons 90A, 90B, 90C, and 90D 
are for entering in remote apparatus 4 8 responses to the 
20 compliance questions and . prompts. In the preferred embodiment, 
user input buttons 9 OA, 9 OB. 90C f and 90D are momentary contact 
pushbuttons. In alternative embodiments, user input buttons 90A, 
* 90B, 90C, and 90D may be replaced by switches, keys, a touch, 
sensitive display screen, a remote, control unit, or any other data 
25 input device. 

A monitoring device jack 94 is located on a surface of housing 48. 
Monitoring device jack 94 is for connecting remote apparatus 48 to 
a number of monitoring devices, such as blood glucose meters, 

30 respiratory flow meters, or blood pressure cuffs, through 
respective connection cables (not shown). Remote apparatus 4 8 
also includes a modem jack 9 6 for connecting, remote apparatus 4 8 
to a telephone jack through a standard connection cord, (not 
shown)/ Remote apparatus 4 8 also includes a printer jack 92 for 

35 ■ connecting remote apparatus 4 8 to a printer through a standard 
connection cord (not shown) . Remote apparatus 4 8 further includes 
a visual indicator, such as a light emitting diode (LED) 88. LED 
8 is for visually notifying the individual that he or she has 
unanswered compliance questions stored in apparatus 48. 
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^e, a ;^T« ^^^^^ the of 
includes a processor 98. and a m™ / ' Rem ° te *8 
Memory aoo is pre f er Slv ° tQ P — or 

Programs 60 ^ived from se^ 42 ^ S ^ 

fr0m -^ing device so. J ^.^^ ^ ' Reived 

-de. Processor sa also i^J^ZT ^ ^^-ion 

apparatus 48. The f inrMare ^T^f ^ Qf remote 

P~, 98 ; „ c ~ a sc.pt interpreter^ 
Program 60, The script intetp —gement script 

which; are executed procesZ a 
•5 interpreting and executing script co™ „ digues for 

taown in the art. this ^nner are well 

^ cess « 3B . is preferably connected to 

standard two-wire Vc interface J mem0ry 100 ^ing a.. 

> -user input buttons 90A 90 B 98 " als — nnected 

aate and time to processor 98 For ^ T * ^ 

is shown as a separate ccponl 1 ^ lllUStrati ° n ' <*°<* 
Processor 98 . Display ^^6^ bUt » built into " 

-cesser 98 to displ ay lDfa J^ ^ ^ ^ 

co «cation network 46 ^ e d t " h SCrVer 42 through 

management , script programs 60 which * Custo ^ed health 

"ell as answers 62 to co»v rec ^ved from server 42 as 

■?> -ipt identificatir^ 6 tTS"' ^ — 
identification code. which modem 102 tra ' > lndiVldUal ' s 
"2 is preferably a complete 28 K m T " ""^ ^ **" 

from Cermetex. although any suitabl ^ 

addition, other co^unicatiol " " . '** USed " *» 

cahle .odems. etc. may ZlZZ.^ " — - - 

Device interface loa i e 

U8 as connected * • 

13 Jumoer pf monitoring 
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devices, such as blood glucose meters, respiratory flow meters, 
blood pressure cuffs, weight scales, or pulse rate monitors, 
through device jack 94. Device interface 108 operates under the 
• control of processor 98 to collect measurements 64 from monitoring 
5 device 50, and to output measurements 64 to processor 98 for 
storage in memory 100. In • the preferred embodiment, device . 
interface 108 is a standard RS232 interface. For simplicity of 
illustration, only one device interface 10 8 is shown in Fig. 4. 
However, in alternative embodiments, remote apparatus 48 may 
10 include multiple device interfaces to accommodate monitoring 
devices, which have different connection standards. In addition, 
monitoring devices can be integrated in the same housing as remote 
apparatus 48 . 
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Printer interface 110 is connected to printer jack 92. Printer 
interface 110 is for interfacing with printer 54. Printer 
interface 110 operates under the control of processor 98. which 
receives printing . commands from server 42 to be sent to printer 
54. In the preferred embodiment, printer interface 110 is a 
standard RS232 interface. For simplicity of illustration, only 
one printer interface 110 is shown in Fig. 4. However, in 
alternative embodiments, apparatus 48 may include multiple printer 
interfaces to accommodate printers which have different connection 
standards. 

Referring again to Fig. 2, server 42 includes a monitoring 
application 68. Monitoring application 68 is a controlling 
software application executed by server 42 to perform the various 
functions described below. Monitoring application 68 includes a 
script generator 70, a script assignor 72. and a report generator 
74. Script generator 70 is designed to generate customized health 
management script programs 60 from script information entered 
through workstation 44 The script information is entered through 
a script entry screen 76. In the preferred embodiment, script 
entry screen 76 is implemented as a web page on server 42. 
Workstation 44 includes a web browser for accessing the web page 

to enter' the script information. 

-s 

Figs. 5A and 5B illustrate script entry screen 7 6 as it appears 
on workstation 44. As shown in Fig: 5A. script entry screen 7 6 

12 
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entrance „esti<»n t, be '°*~r t ~ l * 

V «-a *» nns correspond, r^n ^^an T *^ 
entering response clwl< .., J"^ '"^ "0 ,« 

- .1. — CO: continue an™, script™„iT ^ 
M scnpt entry screen 76 can fit „„ , ° °»>urou,l y , 

button 122 in unnecessary. *™ Sl * " 1SPl »>'- »» ««* 

As shown in Fig. 5B , script entry screen 7 e J 

boxes 124 for selecting a desired * Chec * 

to collect measurements 64 , such as 9 de ^ lce 50 ^om which 
respirator f low meter , or blood pressure ^ #T? ' 
5 screen 76 also displays evaluation cri^erj ' ^ ^ 

criterion has a check box 126 which can T valuation 
one evaluation criterion can be selected * More than 

health nanagement script program 60 ic h , ' CUSt °-~° 

also has a value entry field 128 „h . Nation criterion 

' needs to meet for eal ^ ^ ^ individual 

™ ift^nr r^s — • 

questions in order to re ,^ * the c «*liance 

in. jzzzzxz "zzzfsrjr z 

« the inniviouni shouia ^ his .^2 

»a -^SI^ cti",i™ ME ™ r ™ )B 

satisfies the evaluation ^dividual if he or she 

cne evaluation criteria; Ideallv «->,«. 

correspond to the type of h«.-K ^ tyPe Wl11 

cype o£ health management scrint- 

^urt. . i^^-^ W- ^- 
Script entry screen 76 additionally include 

-a ,32 (or _ 1£ying , „ iL .^~ r - 
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remote apparatus 4 8. executing customized health management script 
program 60 . is to establish a subsequent communication link to. 
server 42. The connection time is preferably selected to be the 
time at which communication rates are the lowest, such as 3:00 AM. 
5 Script entry screen 76 has a monitor interval time field 140 for 
specifying how often the individual should be monitored. Script 
entry screen 76 also includes a CREATE SCRIPT button 136 for 
instructing the script generator to generate customized health 
management script program 60 from the information entered in 
10 screen. 76. Screen 76 further includes a CANCEL button 138 for 
canceling the information entered in screen 76. A last feature, of 
script entry screen 76 is a PREVIOUS PAGE button 140 which is used 
to go back to the first part of script entry screen, as shown in 
Fig. 5A. 

"15' ■.''.•*'•... . 

In the preferred embodiment,, each customized health management 

script program 60 created by script generator 7 0 conforms to the 

standard file format used on UNIX systems. In the standard file 

format, each command is listed in the upper case and followed by a 

20 colon. Every, line in the script program is terminated by a 

linefeed character (LF), and oniy one command is placed on each 

line. The last character in the script program is a UNIX end of 

file character {EOF}. TABI»B 1 shows an exemplary listing of 

script commands used in the preferred embodiment of the invention - 

25 

TABLE 1 - SCRIPT COMMANDS 



Command ■ 


Description 


CLS: |LF) 


Clear the display. 


ZAP: [LF] 


Erase from memory the last set of question responses recorded. 


LED: b|LF) 


Turn the LED on ox off, where b is a binary digit of 0 or 1. An 
argument of 1 turns on the LED. and an argument of 0 turns off the 
LED. 


DISPLAY : ( chars ) | LF) 


Display the text following the DISPLAY command. 


INPUT: humid { LF) 


Record a button press. The m's represent a button mask patttrn for 
each of the four input buttons. Each m contains an *X" for 
disallowed buttons or an "O" for allowed buttons. For example, 
INPUT: OXOXfLF) allows the user lo press either button #1 or #3. 
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WAIT:{LF} 
J COLLECT: device |LF) 



[Wai. ro, ^ one ^ ,o b w (ben ^ ^ ^ 



I NUMBER: aaaa(LF) 



I DELAY: i {LF) 
I CONNECT: (LF) 



command, usually the 



I PRINT: f LF} 



I Assign a script idenuTicauon code to the scrim ^ 

idenrificaUon code from ,h * ^ 

code from the.mosi recently executed NUMBER 

tl r : ,o ^ ** -* - - -3 

I executed by i h e remote 3 p r r,... T ^ 
|Wai. u„,i, , ime , jpedBed . n (|)e delay 

nbed connection time 

code lo lhes J» J 

re ce ) vea ndsloreaDewscriptprogram w^^.^ 
i new script program to e xecute. 

Co™ ^ to ^ inforn)alion s£M from _ >f 
I has met evaluation criteria 



The script commands illustrated in TABLE * 

the preferred embodiment and are not W „T of 
of the invention. After consideratTon ,1 ^ ^ ^ SCOpe 
^ will be a Ppare nt to one smi ed T deSCri ^ 

suitable scripts lan^ and ™* other 

used to implement the invention. Pt colnmands be 

Script generator 70 preferably stor^ 
which it uses, to create each ousted heaTtT 

Program 60 . To generate 2 « ^ «h management script 

Program 60 , script generator 7 0 insert, mna9ement sc "Pt 

^ript information entered in sc " ^ ten *> lat * the 

example. . figs . 6A • and 6B .^^J* «^ —en Fpr 

" :r 9ement SCrlPt P ^ » created by ^ ^ 
the script information shown in Kigs . Z an! 53 ? ° *«• 
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Customized health management script program 60 includes display 
commands to display the compliance questions and response choices 
entered in fields 118 and 120, respectively. Customized health 
management script program 60 also includes input commands to 
5 receive answers 62 to the compliance questions. Customized health 
management script program 60 further includes a collect command to 
collect device measurements 64 from monitoring device 50 specified 
in check boxes 124. Customized health management script program 
60 also includes commands to set the evaluation criteria according . 

10 to the information entered into screen 76. Customized health 
management script program 60 also includes commands to establish a 
subsequent communication link to server 42 at the connection time 
specified in field 132. Finally, customized compliance script 
program 60 has a print command, which commands printer 54 to print 

15 a coupon if the individual has met the evaluation criteria . as - ; 
specified in script entry screen 76. The steps included- in 
customized health management script program 6D are also, shown in 
the flow chart of Figs. 15A - 15C;. and will be discussed in the 
operation section below. 

20 ' • 

Referring again to Fig. 2, script assignor 72 is for assigning 
customized health management script program 60 to individuals - 
Customized health management script program 60 are assigned in 
accordance with script assignment information entered through 

25 workstation 44 . The. script assignment information is entered 
through a script assignment screen 7 8. which is preferably 
implemented as a web page on server 42. 

Fig. 7 illustrates a sample script assignment screen 78 as it 
30 appears on workstation 44 . Screen 78 includes check boxes 142 
for selecting customized health management script program 60 to be 
assigned and check boxes 144 for selecting the individuals to whom 
health management compliance script program 60 is to be assigned. 
Screen 7 8 also includes an ASSIGN SCRIPT button 14 8 for entering 
35 the assignments. When button 14 8 is pressed, the script assignor 
creates and stores for each individual selected in. check boxes 144 
a respective pointer to customized - health management script 
program .60 selected in check boxes 142. Each pointer is stored in 
look-up table 6 6 of database 58. Screen 7 8 further includes an 
40 ADD SCRIPT button 14 6 for accessing the script entry screen to 
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create a new customized health management scriot w 

DELETE SCRIPT button 150 for LJ^T ^ * 

management script program 60 . * customized health 

5 Referring again to Fiq 2 v-a*™- - 

— . individual>s ^r e :~ 7 l: s desi9nea to 

and device measurements 64 received 52 
displayed on workstation 44 Fio « „ P ° rt 80 is 

produced by report generators for . 3 ^ ^ • 8 ° 

10 74. includes a gra ph 160 of * a .elected individual. R epo rt 

the i^via^;T^j^::r^r enents w 

the individual Report 74 a 7 " f ™ 

■ indicates the ' ^ ?! 3 ^ 16 2 . which 

K compliance status, of tho ► , , 

». > this „„„ ^ in rr" t 10 aispiov 
. MI1 u«a the ^jzzzz ; • a J a "* tbe 

•2 is shown ln Pl „ „ hK " coupon 

field 152, „ hich t-u. .. . ^T? " * J »° h « » MlKtotion u. 

- « she «, .tr L^r via Too? ttr^ ~- — ■ 

Bar code 156 i« * . " ^uenciiies the individual. 

redeem co ££ 82 in ^ * ^ the 

known. f ^.Pnnt ing , andsc ^ glMcod?sarew(ai 

An alternative coupon 168 is shown in Fia 18 r 

has information field 154 . -,, • Coupon 168 also 

codes l 56 and XsT \n \ h n ^ 152 ' - d 

coupon 8 2 . The dLer" V ^ — 

that coupon 168 ^ ff6renCe betWee " » 2 and coupon 168 is 

-prints £j ^ ^ f ^ ^ 

individual loads coupons ^into ^r "^ter ^ 
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individual completes the health management program, printer 54 
then prints valid identification field 17 0 on coupons 16 8. Valid 
identification field 17 0 validates coupons 168 and allows the 
individual to redeem them. 

5 

Fig. 14A is a flow chart illustrating steps included in the 
monitoring application executed by server 42. Fig.. 14B is a 
continuation of the flow chart of Fig. 14 A. In step 302, server 
42 determines if new script information has been entered through 
10 script entry screen 76 . If new script information has hot been 
* entered; server 42 proceeds to step 306. If new . script 
information has been entered, server 42 proceeds to step 304. 

As shown in Figs. 5A and 5B, the script information includes 
15 compliance questions, and for each of the compliance questions, 
corresponding responses choices. The script information also 
includes selected monitoring device type 50 from which to collect: 
device measurements 64. The script information further includes a 
prescribed connection time for each remote apparatus 4 8 to 
20 establish a subsequent communication link to server 42. The 
script information is generally entered in server 4 2 by an 
administrator, such as an individual's healthcare provider. Of 
course, any person desiring to communicate with the patients may 
also be granted access to server 42 to create and assign 
25 customized compliance script programs 60. Further, it is to be 
understood that system 40 may include any number of workstations 
44 for entering script generation and script assignment 
information in server 42. 

30 In step 304, script generator 7 0 generates customized health 
management script program 60 from the information entered in 
screen 76. Customized health management script program 60 is 
stored in database 58. Steps 302 and 3 04 are preferably repeated 
to generate multiple customized health management script programs 

35 60, e.g. a customized health management script program 60 for 

diabetic individuals, a customized health management script 

program 60 for asthmatic individuals, etc. Each customized health 

management script program 60 corresponds to a respective one of 

the sets of compliance questions entered through script entry 

40 screen 76. Following step 304, server 42 proceeds to step 306. 

18 
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■ St6p 306 ' **rver 42 determines if ne " 

script assignment information has not ^ 78 " lf — 

? Proceeds to step lf ^ ^ ^ enured, . server - 

-en entered, server s, proce ^ a ^ 1^^^°^ ^ 
7. customized health management scriot ShpWn in ' «»- 

each individual by sel « - 

Program 60. through check boxes X42 select ""^s^ ^ ipt. 

10 wth ^^r^r* individuais *> 

be a Sslg ned through check boxes 1U Jlx Pr ° 9ram 6 ° ±S to 

^ *« ASSIGN SCRZPT tat^r-"""- ^ ^ 

assignor 78 creates for each individual . , ' *" PreS * ed * SCript 
a respective po^er to custo^ * ^es 

5. program 60 selected in . check "l • ** «»W-«t script 

Pointer is stored in look-up table 66 , . ^ 3 ° 8 ' each 

. step 30B. server 42 proceeds ^ \£ «■ Pollpwing,. 

in. step 3 l0/ server. 42 determines if ^ rem , ' 
». are connected to server 42 ^ apparatuses 4 8 

Preferably p rovided ^ ^ to be monitored is 

-as the. individual-, unique i^^^^^ " 
Each individual is thus unions ■ tl0n stored therein. 

«* remote apparatuses 48 ^ * ^^ive one 

connected, server 42 proceeds to ^32^^ " «• 

If remote apparatus 4ft -j^ 

hiatus 4 0 is connects ~~ 

remote apparatus 48 the individual " reCelV6S fj ™ 

•*■>. 312.. In step - 314 n s ^ Ua ; 2 S ^ ^entifi cation code ^ 
48 compliance answers ' 62 h~ • receives from remote apparatus 
identification code recorded and script . 

-rrpt identification code identifies " ^ 

customized health management scrinf 42 whi <* 

remote apparatus 48 to record 60 ^.executed by 

— «■ C^^r^ « -d device 

- identification code are stored ^Z^~ 

^ poanter to customized health 
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management script program 6 0 assigned to the individual . Server 
42 then retrieves customized health management script program 60 
from database 58. .. In step 318, server 42 transmits customized 
health management script program 60 to the individual's remote 
5 apparatus 48 through communication network 46. Following step 
318, server 42 proceeds to. s.tep 320. 

In step. 320/ server 42 determines if a report request has been 
received from, workstation 44. If no report request has been 

io received, server 42 returns to step 302. If a report request has 
been received for a selected individual, server 42 retrieves from 
database 58 compliance answers 62 and device measurements 64 last 
received from the individual, as shown in step 3221 In step 324, 
server 42 generates and displays report 80 on workstation 44. As 

15 shown in Fig. 13, report 8 0 includes ' compliance answers 62 and. 
device measurements 64 last received from the individual. 
Following step 324, server 42 returns to step 302. •; 

Figs. 15A - 15C illustrate the steps included in customized 
20 health management script program 60 executed by remote apparatus 
48. Before customized health management script program 60 is 
received, remote apparatus 48 is initially programmed with the 
individual's unique identification code and the script interpreter 
used by processor 98 to execute customized health management 
25 script program 60. The initial programming may be achieved during 
manufacture or. during an initial connection to server 42. 
Following initial programming, remote apparatus 48 receives from 
server 42 customized health management script program 60 assigned 
to the individual associated with remote apparatus .48. Customized 
30 health management script program 60 is received by modem 102 
through a first communication link and stored in memory 100. 

In step 402, processor 98 assigns a script identification code to 
customized health management script program 60 and stores the 

35 script identification code in memory 100. The script 

identification code is subsequently transmitted to server 42 along 
with compliance question answers 62 and device measurements 64 to 
identify to server 42 which customized health management script 
program 60 was most recently executed by remote apparatus 48. In 

40 step 404, . processor 98 lights LED 88 to notify the individual 
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that he or she has unanswered c*i ianrp 

remote apparatus 4B ^ ^ - questions stored in 

. Wee ^ ^j 1 ^;^ until all 

processor 98 erases fro™ individual, m step 4 

_ •■ erases from memory 100 thp lab.- cp * 06 ' 

5 recorded. * " the last set of answers 62 

In step 408, processor 98 prompts tw* . 

^lay 8 6 QUER1ES P NOW T * paying on 

^P 4l0 , processor 38 ^£ J"f? BUTTON TO START*'. to 

1. received from the individual, WhTa ' ""^ ^ 
" to step 412 . In 8 ~ ' 13 reC6iv ^. Processor 

■ SUCC6Ssi - and input con J^ £ ^essor . 9B 

suctions and response choices on disp^y 8 ^ f C °^ UanCe 
15 62 .*».«- compliance questions! "* t0 — -e , 

corresplnd^etpole " "dJ!^ qUeSti ° n Md ^ 

response choices are posit W T^Z^^ ^ 
response choice is located proximate each ■ 

input buttons 90A . S0B . a respective one of user 

raiment, each response choice' is^disjT' „ ■ ^ ^ > ef erred . . 
respective user input button 90 ^ 3 

-Put button 9 „ corresponding to M S T\ ^ -^**** ^ 
-ce SS ,,, tM _ ch _ er52in ^^ response „, 

!n steps 414 . 110 

j . ' Processor 98 exec.»h»= 

device measurements 64 frQm tSS com ™ands to collect 

Customized health /management ^ 5 ° 

»onrtoring device 50 from which . PZOgxam S0 specifies selected 
30 - -p 4,4. process r rt^:: 11 ^ ^^ -— — - -- 
sel ected monitoring device 50 f "dxvadual to connect 
to device jack 34 A sanml ' r eXample a blood glucose meter, 

r ~ - r: ^ - 

from the individual When a 7 PrOInPt iS received 

35 P roceeds to step 418 ^ reply is received, processor 98' 

device measurements 64 f rom Jl,*^' Processor 98 collects 

-a. ^e Beasur ^;r~ e50 —gh interface 

e SCor ed xn memory loo. 

" P " C "^y- Pro=.„« 9 , sums 
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device measurements 64 and comes up. with a value. In step 422. 
processor 98 then determines the maximum allowable value for the 
criteria In step 424 . processor 98 determines the minimum . 
allowable value for the criteria. In step 426, processor compares 
the individual's- -value with the maximum and minimum allowable 
values If the individual ■ s value falls within the maximum and 
ndnimum values, processor determines that the criteria has been 
m et and goes to step 428. In step 428, a congratulations message 
is . shown on display 86 of remote apparatus ■ 4 8 . A sample 
congratulations message is shown in Fig. 10, Processor 98 then 
. commands printer 54 to print coupon 82 for the compliant 
individuals 

if the individual is not compliant and has not met the evaluation 
criteria, processor 98 goes to step 432. In step 432; processor. 
98 displays instructions for the individual on display 8 6 of. 
remote apparatus 48 . The instructions are intended to remind the 
individual what he or she must, do in order to be considered, 
compliant. A sample instruction message is shown in Fig. .11. 

In step 434,; processor 98 prompts the individual to connect remote 
apparatus 48 to telephone jack 104 so that remote apparatus 48 
nay connect to server 42 at the prescribed connection time. In 
step 436, processor 98 waits until a reply to the prompt is 
received from the individual. . When a reply is received, 
processor 98 turns off LED 88 in step 438. In step 440, 
processor 98 waits until it is time to connect to server 42^ 
Processor 98 compares the connection time specified in customized 
health management script program 60 to the current time output by 
clock 112. When it is time to connect, processor 98 connects to. 
modem 102. 

in step 442. processor 98 establishes a subsequent communication 
link between remote apparatus 48 and server 42 through modem 102. 

35 and communication network 46. If the connection fails for any 
reason. processor 98 repeats, step 442 to get a successful 
connection. In step 446. processor 98- transmits compliance 
question responses 62. device measurements 64. script 
identification code, and the individual's identification code 

40 stored in memory 100 to server 42 through the subsequent 
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communication 1^. In step 44 8 • 

"•odem 102 new customized health L ' 98 reCelves through 

. se^r 42. New ~ " «^ 

stored i„ memory „„' f » management scripfc . 

5 P44e, cu^r^ ™ 11 * 

ends. ; wealth management scrint r,>- 

u "Pt Program 60 

« ^thesis functionality. Pig . ^ ^ "^ion and ^ 
remote apparatus 49 according t6 t^ ' PerSpecti -e view of a 
apparatus 49 includes ^ ^ ^ -bod W . 

compliance questions and prompts to ^ "T^ — Seating 
apparatus 49 also includes a mLoohT lndiv i**a. Remote 

: aTOtUS 49 ^ionally incTudl a di T 

P-mpts to the. individual, as sho J 'J ^ying 

p ig- IS is a schematic block di^rr ^ 

—Uar in design to rejnote J* - * " Re ™°te apparatus 49 is 

except tha,^ * 48 
Pr °— chip 172 in pla ce X;;^^ 49 an audio 

"Preferably an RSC - 164 ^ ^ ^ ^ <*«=«.« chip. 
5 sensory circuits Inc: of c ~ciall y available f rom 

California 95112. ■ . st Street, San Jose. 

Audio processor chip 172 . 

— ^: tt ^ t a ;^ m for executing 

£~ A memory loo is ^ - " • 

17 «- Memory 106. store s r . ncf . . ^ to microcontroller chip 
Program ,0. and a sor^ -agement script 

to execute customed heaTt^ ^ * ^^ller chip 
"-ory ,00 also stores delTc e m 9ement ^ 6 °- 
monitoring- device 50 . answers VTT^ " f ™» 
-rapt identifier codes< t0 th * compl iance ^ sti<ms> 

identification code. the . rndividual's • unigue 

Audio processor chip 172 1 

23 ons. and prompts to a 
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individual through speaker 164. For speech synthesis, audio 

processor chip 172 includes, a. digital to analog, converter (DAG)' 

192 and an amplifier 194. DAC .192 and amplifier 194 drive 
speaker 164 under the control . of microcontroller chip 174: 

Audio processor chip 172 further has built in speech recognition 
functionality for recognizing responses spoken into microphone. 
166. Audio signals received through microphone 166 aire converted 
to electrical signals . and sent to a preamp and gain control 
circuit 178. Preamp and gain control circuit 17B is controlled 
by an automatic gain control circuit (A(3C) 186, which is in turn 
controlled by microcontroller chip 174. After being amplified by 
preamp 178, the electrical signals enter microcontroller chip 174 
and pass through a multiplexer 180. and an analog to digital 
converter (ADC) 182. The resulting digital signals pass through .a. 
digital logic circuit 184 and enter microcontroller chip 174 tor*, 
speech recognition. 

Audio processor chip 172 also includes a RAM 188 . for short term, 
memory storage and a ROM 190 which stores customized health 
management script program 60 executed by microcontroller chip 174 
to perform speech recognition and speech synthesis. . Audro 
processor chip 17 2 operates at a clock speed determined by a 
crystal 176. Audio processor chip 172 also includes a clock 112. 
which provides the current date and time to audio processor chip 
172 As in the preferred embodiment, remote apparatus 49 includes 
an LED 88. display driver 106, modem 102, device interface 108, 
and printer interface 110, all of which are connected to 
"microcontroller 174. 

The operation of the second embodiment is similar to the operation 
of the preferred embodiment except that compliance questxons, 
response choices, and prompts are audibly communicated to the 
individual through speaker. 164 rather than being displayed to the 
individual on display 86. The operation of the second embodiment 
also differs from the operation of the preferred embodiment xn 
that answers 62 to the compliance questions and prompts are 
received "through microphone 166 rather than through user input 
buttons 90A, 90B, 90C, and 90D. 
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The customized compliance script programs n f ^- 

shown in Figs 6A - script program 6 0 

» ~ aspeech reeognition co ^ - ~ is 

commands are executed by microcontroller 174 , ^thesis 
• C ° mpliance ^stions, response- choices 1 . 
speaker M4 , The speech reco^ ition ^ ~ ^u gh 
microcontroller 174 to recognize answers s7 v ^ted by 

. « 1 66 • answers 62 spoken into, microphone 

For example, to ask an individual how he or she feel. „ 

response, microcontroller X74 first executes a si t ^ " 

. command to synthesize through speaker l 64 ^ ^ ^ 

15 Please answer with one of the fon™ i d ° y ° U feel? 

9 ood, or very good - « ' ^ re ^ s — ary bad, bad. 
.r ywu. wext, microcontroller- in a 

recognition command to r.cogni.e ^ 9 ^ ' 

. Aerophone 166 . JTr^pJ^jV^ • "*° 

and subseguently transmitted to 7Ler "* " * " 10 °' 
20 differences described ^ . Server 42 Other than the - 

emhodi.ent are ^e ^ame T'"" ^ <* «>e second. 

0,e feature asks W^?""* * »-~ of features. 

-eives devit i^^T^T a^^' — 

. -rd feature allows ^I^ZT^T^ 7 ^ '* ' 
program to be hrn^r,^ ♦ , select an educational. 

be considered compliant. xf he or s h e ' *" ^ ^ 

coupon is printed out. deeme<3 c ^iant, a . 

system are connected v<* ' 0,1:66 co ™Ponents of the 

unnecced via a communication n^wnri, 
station comprises a „iV • network 46 - Individual 

' ,_ .. . a multimedaa procesqnr loc • ■ 

attached to it a display unit m niL Ch haS 

sort of device whir* Display unit 198 can be any 

uevace which presents audiovisual c ; -. 
television kj { «« "aiovisual signals, such as a 

Multimedia processor 196 u 

^ 196 also has attached to it 
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monitoring device 50 and coupon . printer 54 . Both monitoring 
device 50 and coupon printer 54 work in the same manner as 
described in the first embodiment. . 

Fig 21 shows server 42 in greater detail. Server. 42 .includes a 
database 58 for storing health management • script programs 60. 
Customized health management script programs 60 are executed by 
multimedia, processor 196 to communicate compliance questions to 
the individual, receive answers 62 to the questions, display an 
educational program 202. receive responses 206 to educational 
program 202, .collect monitoring device measurements 64, and 
transmit answers 62 and measurements 64 to server 42. Database.. 
58 is also designed to store answers 62 and measurements 64. 
Database 58 further includes a look-up table .66. Table 6 6 
contains a list of the . individuals participating in the compliance 
program, and for each individual, a unique identification code and 
a respective pointer to customized health management script 
programs 60 assigned to the individual. 

Database 58 also includes plan specifications 204 for use by the 
administrator. Plan specifications 204 allow the administrator to 
design a. plan for an individual . Thus, plan specifications 204- 
provide customized compliance programs for each individual. The 
plan specification screen 205 is shown in Fig. 23. Plan 
specification screen 205 includes a plan name field 116, which 
allows the administrator to name the plan. Plan specification 
screen 205 also includes fields 118 for compliance questions. 
Compliance questions can be entered by the administrator to: ask 
the individual how he or she is faring with the compliance 

The compliance questionnaire 198 which is generated from the 
compliance questions entered on plan specification screen 205 
shown in Fig.. 25. Compliance questionnaire 198 comprises 
questions about how successfully the individual has followed his 
or her - compliance program. Compliance questionnaire 198 also 
comprises responses 206 to the compliance questions. The 
individual- can enter in his or her best responses 206 to the 
compliance questions via multimedia processor 19 6. Answers 2 06 
are then evaluated and eventually sent to server 42. 

26 
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Referring back to Fio 23 . 

- udes checH Ws * 124 

dev.ce. so whi ch ^e - ^dividual co^ to • 

.5 processor 19 6 in order to transmit ^ . COnnect to multimedia 

boxes 222 fox selec educational ^ 1SeS 

individual to view . Educational tl0nal P^gr^n 202 f or . th e 

, onal Program 2 o 2 irt P ,i T „ 

with the compliance questions a n* . Really corresponds 

10 example if thp gUeStl ° ns Md monitoring device 50 For : 
a^P-ie, ^ the compliance questions are a i„ ^ 
. individuals and monitoring device 50 is a \ , * diabetic 
educational program 202 will be on diabetes f^ - ^ 

in addition, plan specification screen 205 t 

15 Each evaluation cr^erW h " 

126 which can be selected More i* C ^ terlon . has a check box 

be selected for each ^ ^ 

, M.". ^h evaluation criterion aSo has ' 

where ^ value the individual nL ds to Llf T ^ " 8 

20 can be manually entered. f ° r each criterion , 

~; i i ca ^: :rr 205 aiso a — — , 3 „ for . 

. - or she ^ ^ " 

» type .ill correspond tQ of ^ lth Id J lly ' ^ ^ 

Program 60 assigned to the individual p mana9einent SCri ** 
individual is a diabetic , he ^ ^ ^ if the 

sugar-free, frozen yogurt to ^ ^ 3 Cou ^ a 

retailers, ^ deemed at participating . 

30 

The other features «-.f ~i . 

Storing inter^ f^f ^ ^ ^ °» ^ >°* .« * 
individual should respond to th ' *°" o£trt 016 

which Ss used to P :: ve t ° t t h he P^n. an OK button 22 .4 

3S specification screen 205 d ^o^™ -^ered. into plan . 
. . screen 205, and a CANCEL button - 

Referring back to Fig 

application 200. Monitorino V " inCludes a monitoring 

27 co Perform the various 
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functions described below. Monitoring, application 2 0.0 includes a 
plan generator 71, a plan assignor 73 v and a report generator 74. 
Plan generator 70 is. designed to generate plan specifications 2 04 
from information entered through plan specification screen 205. 
5 Server 42 also includes educational programs 202 which are sent to 
multimedia processor 19 6 to be displayed on display unit 198 for 
the individual to view. 

Fig. 22 shows a detailed block diagram of multimedia processor 
10 196. Multimedia processor 196 is designed to execute assigned 

customized Compliance plan specifications 204 which it receives 
• from server 42. Multimedia processor 196 has a computer 

processing unit (CPU) 98 which is connected to a memory 100. 

Memory 100 is preferably a non-volatile memory, such as a serial 
15 EEPROM . Memory 100 stores customized compliance plan 

specifications 204 from server 42, as well as the individual's 

answers 62, answers 206, and device, measurements 64 to be sent to 

server . 42. CPU 98 is preferably connected to memory 100 using a 

standard two-wire I 2 C interface. 

CPU 98 is also connected to printer interface 110, which transmits . 
information to printer. 54 through printer jack 96, and device 
interface 108, which transmits data from monitoring device 5 0 
through device jack 94. The data . includes compliance 

25 questionnaires, educational programs, the individual's answers and 
responses, and coupon information to be printed on printer 54. 
CPU 98 is also connected to device interface 108 which connects 
monitoring device 50 through device jack 94. Measurements 64 
from monitoring device 50 are uploaded into CPU 98, where they are 

30 then transmitted to server 42. CPU 98 is further connected to 
modem 102, which is used to connect multimedia processor 196 to 
server 4.2 through communication network 42. Modem 102 is 
connected to telephone jack 104 through modem jack 96. 

35 CPU 9 8 is also connected to a video/ text generator 2 08. 

Video/ text generator 20 8 is for receiving and processing. 

educational programs 202 from the CPU and displaying them on 

display unit 198 to be viewed and heard by the individual. 

Alternatively, the educational programs can be received using a 
40 tuner 212, which is also connected to CPU 98. Tuner 212 receives 
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signals of different frequencies from « ^ ^ ' 

these ignals educational programs 2 • ^ates 

and heard by the individual on display unit . xsT Both , ^ 

s generator s, and tuner 212 are connected to a' CMof > 

which is also connectea to cpu 9e -JV ■ « ten 210 . 

connects video/text generator 208 a„ d tuner ^"^^ 

Finally, CPU SB i s connected to a control receiver 21S 
10 receiver 20* is for receiving signa i s frt)ln ! Contro1 
R-te control 218 is « standard ^eless ' T* 
can be used by the individual to si* co l T - * fl » 
aistance... Signals g ^ ated „ ^ ™ . >° .* 

15 C ° ntr01 ~« and sent to CPU 98 to be 0^0" 

Referring back to Pig. 2a , workstation 44 connected t 

includes plan SDecifiraH^ k ' connected to server 4 2 

P specification entry screen 20 5 a 
screen 228 . and report screen 80 Plan ass <„ assignment 
illustrated in greater detail in Pig 2 ^ as ."~ * 
■» ». comprises check boxes 23 o for each' of Z 

25 boxes ,3* " 6 ** ** elected in ch« k 

^SrrsL* rr° ~ i * c ~ '» — — 

v ^"ter is stored m look-up table fifi ^ i_ 
deleting a plan specification. 

i? «— . — « « . t: st rs;; T" m - - 
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As shown in Fig. 23, plan specification screen 205 includes 
compliance questions, monitoring devices 50 to be selected,, 
educational programs to be selected, evaluation criteria to be 
set, and coupon types to be selected. Plan specification screen 
5 205 further includes a prescribed connection time for multimedia 
processor IBS to establish a subsequent communication link to 
server 42. The plan information is generally entered in server 4 2 
by an administrator, such as a healthcare provider. Of course, 
any person desiring to communicate with the individuals may also 
10 be granted access to server 42 to create and assign plans. 
Further, it is to be understood that the system may include any 
number of workstations 44 for entering plan generation and plan 
assignment information in .server 42. 

15 In step 504, plan generator 71 generates a plan specification from 
the information entered in plan specification screen 205. Plan 
specification 2 04 is stored in database 58. Steps 502 and 504 
are preferably repeated to generate multiple plan specifications 
204, e.g. plans for diabetic individuals, plans for asthmatic 

20 individuals, etc. Following step 504, server 42 proceeds to step 
506. 

In step 506, server 42 determines if new plan assignment 
information has been entered through plan assignment screen 228.. 

25 If new plan assignment information has not been entered, server 4 2 
proceeds to step 510. If new plan assignment information has been 
entered, server 42 proceeds to step 508. In step 508, each 
pointer generated on plan assignment screen 228 is stored in look- 
up table 66 of database 58. Following step 508, . server 4 2 

30 proceeds to step 510;* 

In step 510, server 42 determines if a report request has been 
received from workstation 44. If no report request has been 
received, server 42 goes to step 516. If a report request has 
35 been received for a selected individual, server 42 retrieves from 
database 58 responses 62, answers 206, and device measurements 64 
last received from the individual in step 512. In. step 514, 
server 42 generates and displays the individual's report on 
workstation 44. Following step 514, the server goes to step 516. 

40 
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In step si 6i server 42 determines if any multim.,V ' 
1^ are remotely connected to server 42 P I Pr ° Cess °" 
stored is prefer^ provided wifcfa ^ ^ * 

processor 1 96 which has the individual's L T . ^^edia 

S code stored therein, ^ch indivi^ ^ ^ 
with a respective 6 ne o f the -lti med ia prSsor ^ 
of the multimedia processors 1 9S axe coLTT " M n0ne 

to step 502,. connected, server 42 returns, 

o If multimedia processor 196 is connected serv^ „, 

~ia processor ise the individ^ Z £ ' ^ 
code in step 518. In steD 520 ^ identif rcation 

, - . JJ1 peep. 520, server 4*> . - • 

multimedia processor 196 responses 62 "ceaves from 

measurements 64 . andplan ~^ 
> executron « . previously assigned plan, The JT " 

code identifies to server 42 which «i benefication 

" wnich plan was expnih D v? ^ -. . 

Server 42 trancmU. • m da tabase 58. 

in^i*,, ^SLJT" pla " ■*°" t -"- 2M •'» 

multimedia processor 196 th r «,iWh 

««. to dovic. lack sa , «s™plo a Wood glucose 

device interface 108 " I " ^ *~ice 50 through 

^ V1Ce ts 64 are stored in memory 
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in step 528, multimedia processor 196 determines whether plan 
specification 204 indicates educational program 202 should be 
shown' on display 198. If not, multimedia processor 196 goes 
directly to step 534. If educational program 202 has been 
specified, multimedia processor 196 goes to step 530.. In step 
530, multimedia processor 196 receives the educational , program 
via modem 102 or tuner 212. The educational program is then 
processed and displayed on display unit 198. In step 532, the 
individual uses - remote control 218 to respond to educational 
program 202. Answers 62 are sent from multimedia processor 19 6 
• to server 42 where they are stored on database 58. 



Next is step 534, where multimedia processor 196 calculates if 
the individual has met the evaluation criteria which determines 

15 his or her compliance, status. If the individual is deemed 
compliant, display 198 shews a congratulations message, in step 
53 6. An example of a congratulations message is shown in Fig. 
10. Multimedia processor 196 then directs coupon printer 54 to 
print coupon 82 for the individual. An example of coupon 82 is 

20 shown iri Fig. 12.- 

If the individual is . deemed uncompliant, multimedia processor 196 
goes , to step 540 and displays instructions for the individual to 
follow in order to become compliant. Example instructions aire 
25 shown .in Fig. 11. At this time, multimedia processor 19 6 goes 
back to step 502 and repeats the sequence. 

Another embodiment of the present invention is shown in Figs. 27 
29. This system is an automated telephone monitoring system which 

3d regularly calls individuals who are participating in the 
compliance program. Compliant patients receive credit in their 
own account 252 set up at a participating store 250. The system 
comprises a server 42, an individual station 245, and 
participating store 250. Individual stations 245 comprise a DTMF 

35 telephone, which can be connected to a monitoring device 50 by a 
communication means 24 8, such, as a standard cable connection. 

Fig. 27 shows a detailed block diagram of the system. Server 42 
communicates with individual station 245 through a digital/tone 
40 signal converter 244. The purpose of digital /tone signal 
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converter 244 is tQ convfirt _ 

-omtorlag appl ication ^ fo >W. generated by the 

^individual. %e to ^ he ^ 

5 plan aerator 73. . pJan specification 204 generated J 

Server 42 includes a database Sfl i. 

TP;" lndiVidUal ' S r ~ 62 tt o : p T eS **" ^^tW 

, . ?ian specifications 204 ' ^ d 9 l°ok-up 

■ ^ 3 Plan *>* - individual ^ a ^i S trator to 

P-rde cnsto mi2 ed comp , lance ^J^J 204 
Pi- sp ecif ication screen for each individual. The 

-te that plan spec ^W ~ ^ in * : 
" Slmi?3r to specification screen T" 15 ^ ° f «»■ 

-e field 116 , the complian ; e cr ; e e n st 205 0^ ^g. 23, The pi ^ s 

boxes 124 for o„! question fields n. ' 

126 f sel ectang a monitoring devi/ « ' *** c2lecK 

T^T SelSCting —Nation criteria T ' ^ ^ 
f "ld 134, th e ok button 224 * ^ monitoring interval 

"-ever. plan specification -^^"^ — en 20 5 of Pig . — 

^es 254 for selecting reward !" ? ° f ^ 28 also has check 
250. y reward account 252 at M rn •■ . K 

at partici P ating store 

5 R ef erring back to F ig 27 

Plan generator 71 » \ ' monitorin 9 a Pp i ication 

^ P rev *ous embodiments. . 

«Je o P eration of this omK^- 

— - is , a«l^ — - «i. 29A and 29B . > 

plication- 240 executed * ^ ^ 1» monitoring 

continuation of the fl ow charT of 1 ° : ^ 29B 

" - « new Plan L f ;l F ; 9 - 29A " ^ ste P 602 , server 

^ lan ^"cation screen 207 Tf n - W «-u g h 
been entered, server 42 proceeds t ^ ^ inf0rmati °» *a S «* 
information has Proceeds to step 60 6 Tf 

n has been entered, serVer 42 *\ If ^ script 

2 Proceeds to step 604. 

33 n datat *se 58. Steps 6Q2 
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and 604 are . preferably repeated to generate multiple plans, e.g. 
plains for diabetic individuals, plans for asthmatic individuals, 
etc. Following step 604. server 42 proceeds to step 606. 

in step 60 6; server 42 determines if new plan assignment 
Information has been entered through plan assignment screen 228 . 
Plan assignment screen 22 8 is the same, as that used in the 
previously described embodiment- and shown in Fig . 24 . If new plan 
assignment information has not been entered, server 42 proceeds to; 
step 610. If new plan assignment information has been entered, 
server 42 proceeds to step 608. In step 608. each pointer 

generated on plan assignment screen 228 is stored in look-up table 
66 of database 58, Following step 608, server 42 proceeds to 
step 610. 

in step 610, server 42 determines if a report request has been 
received from workstation 44. If no report request has been , 
received, server 42 goes to . step 616. If a report request has 
been received for a selected individual, server 42 retrieves from 
database 58 answers 62 and device measurements 64 last received 
from the individual in step 612. In step 614, serve* 4 2 
generates and displays the individual's report on workstation 44. 
Following step 614, the server goes to step 616. 

in step 616, server 42 determines if it is time to call the 
•individual, as determined by the information entered into plan 
. specification screen 207. If it is not time, server 42 returns to 
step 602. ■ If it is time to call, server 42 proceeds to step 618. 
in step 618, server 42 calls the individual through the use of 
automated call processor 242. Compliance questions and prompts 
entered into plan assignment screen 207 are translated onto 
recognizable sounds ' and sent via digital/tone signal converter 244 
to individual's DTMF telephone 246. 

In step 620. the individual hears the compliance questions. The 
individual responds to the compliance questions and answers 62 are 
sent back through digital /tome signal converter 244 to .automated 
call processing 242 of server 42. Responses 62 are then stored 
in database 58. 
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in steps 622 and 624, server 42 » 

device measurements 64 from a seiecteTmTv ^ C ° lleet 

specification 20 .4 determines the sl^ ^ ^ ^" 
. ^ vhich to Gollect ^ ^ ^on ng - device , o 

5 42 Prompts the individual to conned , P 524 ' Serv « 

- for example a Mood 

telephone 246 via communication l ink 248 * *«* ■* 

are stored in database 58. ^ Vlc * Measurements 6 4 

10 N6Xt is st *> «6. where server 42 cal 1 

ne t the. evaluation criteri ™ f ^" " - divi ^ 
ccnplWe status . if t he individual ^ , ^ ^ ° r h ~ 

* credits individual^ account ^1 ^--erver 
step 630. There ^ a nunib . w " v f rtlC1 f tln9 Sto - 250 in 

15 Credit —unt: 252. if. server 4 ^ "! yS "V***. -rver 42 . can 
by a communication means. ^ ^ *~<™ ^ are connected 
over. If server 42 and account 252 ^ aUt ^icall y sent 
communication means, server 42 can nrW Connect ed by . a 

s^t to participating • store 250 * ^ * sW t£ > ** 

20 -tered into account 252. * Credit be manually 

order "to become compliant. At \S t to follow in . 

». step 602 and repeats the seg uen« ^ ' ^ " *> 



A last embodiment of vk q 

Prides communication means T* ^ ^ 

workstation 45 and the individual administrator's 

Memory card 258 contains a ma^ mUltilnedia Processor 197. 

which stores information magR&tle strip or electronic circuit 
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Pig- 3 0 shows a detailed block 
^station 45 ^ ^JZTZ, ^ 

workstation 45 comprises a database 58 ^ t Administ "tor 
health management script programs 60 th ^ 
« to c ompl i ance ^ «P- the individual's responses 

— 60. Md device measur ^r s h t th t ™~ scnpt 

«.» a controlling software applij" ' M ° nit0 ""9 appl ication 

35 routed by server 42 to 
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perform the various' functions described, below. Monitoring 
application 68 includes a script generator 70 , a script assignor 
72, and a report generator 74. Script generator 70 is designed 
to generater customized compliance script programs 60 from script 
information entered/through workstation 44. Report generator 74 
•is for creating reports 80. from answers 62 and device measurements 
64 to be displayed on workstation 45 for the administrator to 



view. 



o workstation 45 also comprises a memory card reader /writer 256. 
Memory cafd reader/ writer 256 is used by the administrator to 
store customized compliance script programs 60 on memory card 258 . 
Memory card 258 is then given to the individual, who takes it and 
places it in. the memory card reader /wrier 2 60 of his or her 

5 multimedia processor. 197 . 

Multimedia processor 197 of this embodiment is similar to 
multimedia processor 19 6 described above. Multimedia processor 
197 is designed to execute assigned customized compliance script 

20 programs 60 which it receives from workstation 45. Multimedia 
processor 197 has a computer processing unit (CPU) 98 which is 
connected to a memory 100. Memory 100 is preferably a non- 
volatile memory, such as a serial EEPROM. Memory 100 stores 
customized health management script programs 60 from workstation 

25 45, as well as the individual's answers 62, responses 206, and 
device measurements 64 to be sent* to workstation 45. CPU 98 is 
preferably connected to memory 100 using a standard two-wire X 2 C 
interface. CPU 98 is also connected to device interface 108 which 
connects monitoring device 50 through device jack 94- 

30 Measurements 64 from monitoring device 50 are uploaded into CPU 
98, where they are then transmitted to workstation 45. 

CPU 98 is further connected to a video/ text generator 20 8. 
Video/ text generator 2 08 is for receiving and processing the 

35 educational programs from the CPU and displaying them on display 
unit 198 to be viewed and heard by the individual.. Alternatively, 
the educational programs can be received using a tuner 212, which 
is also connected to CPU 98. Tuner 212 receives signals of 
different frequencies from a broadcast source 214, such as the 

40 transmitter of a television station. Tuner 212 translates these 
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signals into educational programs 202 ^\ 

* - ^idual on 1^ ^ ^ W ^ - 
generator 208 and tuner 2 12 are —in * v idep/ text 
-hich is also connected to CPU s 8 ^ ^ <** 

Finally. CPU 98 is connected to a control re • 

receiver, 216 is for receiving si g „Z " C ° ntro1 

Ke^ote . control 218 is a; 5tandard 9 ^ ^ — rol 218 . 

10 can be used by the- individual to c< 2 f whi *> 
Signals generated by J^LTEf' « " ^ 
reiver 216 and sent fce ^ „ ^ * ^ 

^9- 31 illustrates the steps carried 
15 management script programs 60 , ^ CUStomi ^ health 

script p ro g™ ; ep begins . When ^ . ^ ' 
customed health management script proTram " • , ^ St ° T * S 
card reader /writer 260 of ™ lti J^a ^Tssor ^ ? *" 
customized health management script or o " ^ 7 "' 

» c^liance questions on display u£t ZTT "l diSPla - 
u VleW « -e dividual respond th"- t0 

using remote control 2 18 Individ,,.! - compliance questions 

CPU 98 to workstation 45 " reSP ° nSeS 62 

sent from 

5 In Steps 704 706, customized health „ 

SO commands the. collection of a ^ ^^ent script program 
storing device 50 ^^T^'" ^ — «~ 
60 ^-ines . the selected " ZT** ^ 

collect device , measurements 54. ~To7 V . " *> 

.management script program 50 promts the ' ;CUSt0mi2ed health 

selected monitoring device 50 foT^JT to 

to a device jack 94 of , ^^le a blood glucose meter, 

Measurements 64 are stored . ^ 

step 706. . t0red database 58 on workstation 45 in 

Next is step ?08 whfire s m 

Program 60 calculates if the i nd ivi d ual „ "^-ent script 

c-teria which determines his or her co L ^ ^^i™ 

^dividual is deeded compl iant ! «atus. If the 

script • 60 dispJays P — ~ W : ~ t 

37 y message on display 



PCT/US98/24986 

W099/274S3 

unit 198 of multimedia processor 197 in step 712. Customized 
health management script program 60 also credits individual's 
memory card 258 in step 714. The credit can be redeemed in a . . 
number of ways. For example, a participating store can use a 
5 memory card reader/writer to read memory card 258 and give the 
individual a discount on a product. 

If. the individual is deemed uncompliant, customized health 
management script program 60 goes to step 716 and displays 
10 instructions for the individual to follow in order to become 
compliant. In the last step 718, the. individual's answers 62, 
device measurements 64, and compliance status are stored on memory 
card 258. 

SUMMARY, RAMIFICATIONS, AND SCOPE 
Although the above description contains many specificities, these t 
should not be construed as limitations on the scope of the 

invention, but merely as illustrations of some of the presently .. ■ . . " 

preferred embodiments. It should be noted that different | 
20 components of each of the described embodiments can be combined in p 
many ways. For example, the memory card could be use with the j 
interactive telephone system. | 

Therefore; the scope of the invention should be determined not by. 
25 the examples given but by the appended claims and their legal 
equivalents. 
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CLAIMS .. 
What is claimed i S: • 

A computerized reward system for p ■ ' ■ 

Participate * A -^£££r t «*» « ^Vidual to 
comprising, ^ mana Sement p rogram , said . 

C) M .^"on. means for comparing said 

saad evaluation- criteria tJZT compl iance data to 

of said individual; and * ^^ce status 

<J) a reward, dispensing .nean, i« 

evaluation s * ""Ration with sai<J 

according * dispensing a reward to sain 

^ ^cording to said compliance status- * Mdlvi ^al. 

« • ~ript assign J£ ^ ""^^J-' 

— -agement script to sa^t ^ 



2. 



4. 



system of claim 1. wherein sairt 
^ores compliance instructions T ^ ^ furthe * 
comprise, user interface m ^ ™" furt her 

-ns for connected to said memory 

-id individual. compliance instructions to 

-on s aid ^ :™r: at ieast 

evaluation criteria. "■ p « f «» to satisfy sa id 

The system of claim i ,u . 
™es a di sp a :: ea r~^ --oring means 

^stions to said individual l P a layin9 ^-ce 
communication with said dispiay meLT ^ *» 
individual -s answers. f ° r sai d 
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5. The system of claim 1. wherein said monitoring means 
comprises a speech synthesis means; for synthesizing said 
compliance questions, and a speech recognition means for 
recognizing said. individual's answers. 

6. The system of claim'. 1. wherein said monitoring means is an 
interactive telephone call comprising a telephone and an . 
automated call processing means connected to said telephone 
for asking said . compliance questions and for receiving said 
individual's answers. 

7. The system of claim 1. wherein said compliance data further 
comprises responses to an interactive educational program,, 
said monitoring means comprises a program display means for 
displaying said educational program to said individual, and 
a user input device in communication with said program 
display means for entering in said individual's responses. 

8 The system of claim 1. further comprising: 

a) a database in communication with said monitoring means 
and said evaluation means for storing said compliance 
data and skid compliance status of said individual ; and 

b) a display means connected to said database for 
displaying said compliance data and said compliance 
status. 

9. The system of claim 1, wherein said reward comprises a 

coupon and said reward dispensing means comprises a printer 
for printing said coupon. 

10 The system of claim 1. wherein said : reward comprises a 

validated coupon and said reward dispensing means comprises 
a printer for validating a preprinted coupon. 

11. The system of claim 1, wherein said reward comprises an 
electronic reward credited to a data card. 

12. The system of claim 1, wherein said reward comprises an 
electronic reward credited to an account. 

40 
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e) 
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" ; A f ° r — -aging an individual to Dart • ■ 

. customized health management t,™' P^rtxcxpate in a 

^following steps.- * ^ Rising . 

a) generating a customized healt-h » 

Plurality of ^ a 

°> assigning said customize d health m,. 

individual; th "^Went script to said 

collecting in a monitoring system comol • 
indicative of said indiv J ual-s «Z! ^ 
—mized health -ana^ . 

St0 " n9 " Said storing system evaluation 
comparing said compliance data to IZl V 
to determine a compliance status I ^.^^ criteria 
9 • a reward to J^^^^'. - 

compliance status. accordxng to said 

14. The method of claim i-> « 

action said individual must oerfn™ _ 

evaluation criteria, ^ satisfy s „ id 

The method of cla-im in ^ 
17. The method of claim n • 

*** '""to*. <* claim 13. „ he ,« in „, . 
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19; The method of claim 13, wherein said compliance data 
further comprises said individual; s responses to an 
interactive educational program, and the step of collecting 
said compliance data comprises displaying said educational 
program on a display unit and receiving said individual's 
responses through an input device. 

20. The method of claim 13, further comprising the steps of 
storing said individual's compliance data and said 
compliance status of said individual in a database, and 
displaying said individual's compliance data and said 
compliance status on a display unit connected to said' 



l 

2 
3 
4 
5 
6 
7 
1 
2 
3 

4 

5 

6 database. 
7 
1 



21. The method of claim 13, wherein said reward comprises a 
coupon, and said step of dispensing said reward comprises 



3 printing said coupon* 



22. The method of claim 13 , wherein said reward comprises a 

. validated coupon, and the step of dispensing said reward 
comprises validating a pre-printed coupon. 

23. The method of claim 13, wherein said reward comprises an 
electronic reward, and the step of dispensing said reward 
comprises crediting the electronic reward to a data card. 

24 . The method of claim 13, wherein said reward comprises an 
electronic reward, and the step of dispensing said reward 
comprises crediting the electronic reward to a an account. 
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FIG. 3 
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NUMBER: 9001 {LF} 
LED: 1 {LF} . 
ZAP: {LF} 
CLS:{LF} 

DISPLAY: ANSWER QUERIES NOW? 

. PRESS ANY BUTTON TO START {LF} 
WAIT: {LF} 
CLS: {LF} 

DISPLAY: HOW WELL ARE YOU FOLLOWING 
YOUR TREATMENT PLAN? 
VERY VERY 
WELL BADLY WELL WELL {LF} 

INPUT: OOOO {LF} 

CLS: {LF} 

DISPLAY: HOW MANY HYPOGLYCEMIC EPISODES 
HAVE YOU HAD IN THE PAST WEEK? 

0 1 2 >2 {LF} 
INPUT: OOOO {LF} 

CLS: {LF} 

DISPLAY: HOW MANY HYPERGLYCEMIC EPISODES 
HAVE YOU HAD IN THE PAST WEEK? 

0 12 > 2 {LF} 
INPUT: OOOO {LF} 

CLS: {LF} 

DISPLAY: DH) YOU TEST YOUR BLOOD SUGAR 
BEFORE BREAKFAST THIS MORNING? 

YES NO {LF} 
INPUT: OOXX {LF} 
CLS: {LF} 

DISPLAY: DID YOU EXERCISE TODAY? 
YES NO {LF} 

FIG.6A 
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INPUT: OOXX {LF} 
CLS: {LF} 

DISPLAY: CONNECT GLUCOSE METER 

AND PRESS ANY BUTTON 

W7At . • . WHEN FINISHED {LF} 
WAIT: {LF} . 

CLS: {LF} 

DISPLAY: COLLECTING MEASUREMENTS /LF) 

COLLECT: GLUCOSE_METER{LF} 
CLS: {LP} 

COUNT: {LF} 

MAX: {LF} 

MIN: {LF} 

DISPLAY: CONGRATULATIONS, 

YOU ARE IN COMPLIANCE' 

YOU MUSTMEASURE YOUR BLOOD 
SUGAR 2 TIMES PER DA Y AND KEEP IT 
CLS: {LF} BETWEEN 60 AND 320 MG/DL {LF} 

DISPLAY: CONNECT APPARATUS TO 
TELEPHONE JACK AND 
PRESS ANY BUTTON 
WAIT: {LF}^ 1 ^ FINISHED {LF} 
LED: 0 {LF} 
CLS: {LF} 
DELAY: 03:00 {LF} 
CONNECT: {LF} 

{EOF} . 

FIG. 6B 
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